SUMMARY Clinical features of obstruction of the intrahepatic portion of the inferior vena cava were observed in five out of the 11 patients with the Budd-Chiari syndrome seen during the last four years. These patients apparently formed a distinct group from the remaining six and resembled in clinical course, biochemical features, haemodynamic findings, and radiological investigations the patients described as cases of membranous obliteration of the intrahepatic portion of the inferior vena cava. The present study reports five such patients diagnosed with the help of venous catheterization, percutaneous hepatography, and haemodynamic studies. The value of distinguishing these patients from those with obstruction due to hepatic vein occlusion is highlighted because of the difference in the prognosis and treatment.
Following the initial report of Budd in 1845 and Chiari in 1899 on the occurrence of occlusion of hepatic veins, a number of reports have appeared about different aetiological factors in the genesis of this syndrome. Intraabdominal malignancies, polycythaemia, trauma, and sepsis are some of the well recognized aetiological factors (Parker, 1959) . This clinical syndrome may also be due to obstruction of the inferior vena cava. With progress in the venous catheterization technique and corrective surgery, obstruction of the hepatic portion of inferior vena cava as a primary cause of the Budd-Chiari syndrome has recently been recognized (Nakamura, Nakamura, Aikawa, Suzuki, Onodera, and Karoji, 1968) . The lesion in the inferior vena cava has been recorded as stenosis (Nishikawa, 1918) and membranous obstruction with or without coarctation (Bennett, 1950; Kimura Shirotani, Hirooka, Terada, Iwahashi, and Mactani, 1963) . A number of reports have emphasized the frequent finding of such patients in Japan (Kimura et al, 1963; Yamamoto, Yokoyama, Takeshige, and Iwatssuki, 1968; Nakamura and coworkers, 1968) . These cases were primarily diagnosed in life by venous catheterization, so demonstrating a filling defect in a small segment of ' Received for publication 17 February 1972. the hepatic portion of the inferior vena cava, and in a few the membrane was demonstrated at necropsy. Liver biopsy studied in these reports has shown haemorrhage in hepatic parenchyma and congestion in cases with a short illness and cirrhosis in patients with a long illness. It is important to differentiate these cases from those of the Budd-Chiari syndrome due to hepatic vein pathology as these membranous defects can be dealt with surgically (Yamamoto et al, 1968) .
The present study reports similar patients diagnosed during life with the help of venous catheterization, venography, and hepatography.
Material and Methods
Patients admitted with the diagnosis of the BuddChiari syndrome in our Institute during the last four years have been analysed.
Routine liver function tests (King and Wootton, 1959) , venous catheterization studies (Sherlock, 1969) , splenoportograms (Atkinson and Sherlock, 1954) , and hepatography (Moreno, Ruzicka, Rousselot, Burchell, Bono, Slafsky, and Burke, 1965) (Table III) . Percutaneous hepatography revealed markedly dilated hepatic venous radicles draining into the inferior vena cava (Fig. 1) . A cavogram of the vena cava showed a localized membrane a few millimetres thick obstructing the hepatic portion of the inferior vena cava (Fig. 2) . Liver biopsy showed a dilated central vein with haemorrhage around it. There was no evidence of cirrhosis. She was offered surgery which she refused. She continues to be in good health and is being followed up. CASE 3 D.S., a 27-year-old male teacher, came with complaints of hepatomegaly and vague abdominal 3 discomfort for the last three years. There was no history of jaundice or haematemesis. Clinical examination revealed a healthy young man with firm, painless hepatomegaly of 4 cm and a just palpable spleen. Ascites was absent. There were inconspicuous superficial veins over the left and right lumbar region with the blood flow from below upwards. Liver function tests, except for bromsulphthalein retention, were essentially normal (Table II) . Haemodynamic studies revealed a block in the intrahepatic portion of the inferior vena cava with portal hypertension (Table IE) . Percutaneous hepatography showed marked dilatation of the hepatic vein and retrograde visualization of the inferior vena cava with a block at the level of the tenth dorsal vertebra. Catheterizing by the femeral route an obstruction was encountered while manoevring the catheter along the lateral side of the inferior vena cava but it could negotiate the lumen along the medial side.
Lavography demonstrated a dome-shaped obstruction in the hepatic portion of the inferior vena cava with a retrograde flow of dye in the dilated hepatic vein.
Liver biopsy showed scattered haemorrhages in the hepatic parenchyma. There was no evidence of cirrhosis. Surgery was contemplated but the patient did not agree. CASE 4 P.S., a 63-year-old farmer, began to be ill when he had haematemesis and melaena 20 years ago which was followed by marked pallor and recurrent attacks of pedal oedema and ascites. Since then he has been aware of hepatomegaly and prominent abdominal veins. He was treated with diuretics and had some relief. He had another episode of haematemesis two years ago and stood it well.
Physical examination revealed poor nutrition, pallor, pitting oedema, dilated and tortuous veins from the pelvis to the thorax with blood flow from below upward. The liver was palpable by 3 cm and the spleen by 5 cm. Ascites was marked.
Liver function studies showed mild to moderate abnormalities (Table II) . Haemodynamic and radiological investigations revealed a localized obstruction of the intrahepatic portion of the inferior vena cava with portal hypertension (Table III) . He was treated conservatively and discharged after about six months in hospital. CASE 5 B.S., a 45-year-old farmer, was admitted with complaints of gradual distension of the abdomen, oedema of the feet, and prominent abdominal veins for over two years preceded by mild pain in the epigastrium. There was a history suggestive of similar episodes 10 years before.
Physical examination revealed a pale, well built man having tense ascites with oedema of the lower extremities. He also had prominent dilated, tortuous superficial veins all over the abdomen, chest, and back with blood flow from below upwards. The liver was palpable by 2 cm. firm and painless, and the spleen by 2 cm. Liver function tests revealed no abnormality except for high bromsulphthalein retention (Table  II) . Haemodynamic and radiological investigations showed a thin membranous obstruction in the intrahepatic portion of the inferior vena cava with portal hypertension (Table III) . Percutaneous hepatography and venography showed marked dilatation of hepatic veins and filling of the inferior vena cava with a block at the upper end of the intrahepatic portion of the inferior vena cava (Figs. 3 and  4) . On liver biopsy changes were seen suggestive of cirrhosis with some sclerosis of a central vein and degeneration of cells around it. He was treated with diuretics and paracentesis with a favourable response. He sought admission a second time six months later with an episode of haematemesis for which he was conservatively treated.
Discussion
The occurrence of the Budd-Chiari syndrome due to an obstructive lesion of small or large radicles of hepatic veins or of the inferior vena cava at or above the site of the opening of the hepatic veins is well recognized. Although cases with hepatic vein obstruction have been well documented, the importance of lesions of the inferior vena cava producing (Clain, Freston, Kreel, and Sherlock, 1967 ). The precise site and extent of obstruction of the inferior vena cava can be evaluated by simultaneous catheterization from the antecubital and saphenous veins. Hepatography may help in the localization of obstruction in the hepatic veins as reported earlier (Clain et al, 1967) and even in the inferior vena cava as shown here. In fact the diagnosis of the Budd-Chiari syndrome today should appropriately be qualified as due to obstruction of the main hepatic veins, obstruction of the hepatic portion of the inferior vena cava (partial or complete), or both. As the isolated obstructive lesions of the inferior vena cava in the hepatic portion have been found to be amenable to surgery with encouraging results (Yamamoto et al, 1968) , the recognition of the appropriate site of obstruction is of great practical importance. The wide clinical spectrum and natural history of such cases have been reviewed by Nakamura et al (1968) . It will be recalled that although such cases are reported to be the predominant cause of the BuddChiari syndrome in Japan (Nakamura et al, 1968) , similar isolated cases have been reported from America (Bennett, 1950; Watkins and Fortin, 1964; Lam, Green, and Gale, 1965; Schaffner, Gadboys, Safran, Baron, and Aufses, 1967; Davis, Peters, and Reynold, 1968) , England (Hepner, Steiner, and Bentall, 1969) , India (Bhale Rao, Personal communication), Africa (Rogers, Chesler, Du Plessis, Joffe, and Joubert, 1967) , and New Zealand (Smith, 1965) . It is of interest that five of our 11 patients had the clinical, radiological, and haemodynamic similarity to the cases described as membranous obstruction of the inferior vena cava in the hepatic portion (Kimura et al, 1963 The cause of the localized obstruction in the intrahepatic portion of the inferior vena cava is unknown. Kimura et al (1963) thought it was a congenital developmental anomaly related to the closure of the ductus venosus. Rossall and Caldwell (1957) and Kibel and Marsden (1950) attribute it to a persistent eustachian valve. If the lesions are congenital in origin the delayed appearance of clinical manifestations would probably indicate a deterioration in the compensating collateral circulation or a superadded thrombosis. The possibility of this localized obstruction being an acquired lesion cannot be easily excluded during life. In this context it may be recalled that some narrowing of the inferior vena cava by radiological investigation can be demonstrated in patients with the classical Budd-Chiari syndrome due to hepatic vein obstruction with or without cirrhosis (Clain et al, 1967) .
The diagnosis of inferior vena cava obstruction should be considered in all cases of the Budd-Chiari syndrome even without obvious signs, as such patients without visible or significant abdominal venous collaterals have been reported (Davis et al, 1968; Yamamoto et al, 1968) . This point has been well illustrated in our case 3 where visible abdominal venous collaterals were insignificant yet the hepatography and vena caval catheterization showed an obstruction in the inferior vena cava.
Clain and his colleagues (1967) for the first time used the technique of hepatography for the diagnosis of hepatic vein occlusion. The present report amply demonstrated its additional value in the diagnosis of the obliteration of the intrahepatic portion of the inferior vena cava as well. The significance of the diagnosis in such patients, as already emphasized, is not only because of the correctable nature of the lesion but for the prognosis as well. The long survival of untreated patients appears to be the rule. Four of the five patients in the present series are living after three years to 20 years of illness in contrast to five of the six patients with hepatic vein occlusion who died within two years of diagnosis.
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